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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 



(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescent element having a long 
electroluminescent life and excellent durability. 

SOLUTION: This electroluminescent element comprises 
at least one layer containing at least one compound 
represented by the formula sandwiched between a pair of 
electrodes, and has the layer containing the compound 
represented by the formula as an positive hole injection 
and transportation layer. In the formula, Ar is a 
substituted or unsubstituted aryl group, 
R r R 4 independently are hydrogen atom, a straight 
chain, branched, or cyclic alkyl group, a substituted or 
unsubstituted aralkyl, or a substituted or unsubstituted 
aryl group, and X r X 4 are hydrogen atom, a halogen atom, 
a straight chain, branched, or cyclic alkyl group, a 
straight chain, branched, or cyclic alkoxyl group or a 
substituted or unsubstituted aryl group. 
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imt<m 1 1 -#<vm®£. -at* < i ) i ) 

Utl 3 




Ri ~R 4 WM. *«4fcfcHltt0>7/U* 

fcJ4*HW>T9;i^pyp*taL. x, ~~x, ti**JK 

^d^>ji^. mm. #mt:iMVWTfr*fr 
m. mm. m&tiimv&Tfr**^ s>&wta. 
tutu Tv->\&zm) 
im*m ] ( i ) x^tihit^mt^t 
mtK m&xmmx'hhm&k i fE»*>3««# 

[IfcftJO ] -*« ( 1 ) 
-To 

i. m&i i * fctt 2 lam^^ii*^^*^ . 

[ m*m 5 ] -tfffyWffl K , 3 4> t . AttiM 

is*-*-*!*** i ~4 fio^tii*>tiE*!i«^r«m*» 

[0001] 

ant*. 

[0002] 

•v 9 5 4 ^'W^SBKilt LTffifflSttT & fc 
HELfPH 1 ) ^H^ttfc CAppI. Phys. Lett., 51 s 

913 (1987)) . ^mmwrnem^a. &mmik&fa 
mm^mrtaxxfiBi <*-^) £&alt. m&£ 

S-frSittiDSliB? (x^hy) £4sfc$-g\ i 
If. #fes Sfi) flSPItfii, ZcoXo 



=Srfc*flJ&&& t *S. JE?La7JKSWHtUT, 4,4' 
-fX CN-7x^;P-N- (3" ->Wx^) 

n. J. Appl.Phys., 27 . L269 (1988) J . &tz. JHL 

&xmm®kbx. mm. 9, 9-^7/1^- 

2, 7-t'X(N, N-y'7i-^75y) yiV^VV 

mmwimm. 9, 9-^^-2, 7 -fx 

(N, N-y"7x-/l/7?y) £ffl^£<I 
i#it3&*iVO*6 («fB8¥5 - 2 5 4 7 3^ffi) . 

[0003] 

[0004] 

fiSE-afc. ■ffcbfc, *fS>3il±, 

» -Mo'iffifat, hrs ( 1 ) (^2 ) x-mtim 

tm^t< k h 1 a*#t*«*i!«5r< t fc-Wfl* 



[0005] 




R, ~R 4 KM. »«4fc»fflHlb^T;Mf 

tzmw.mcD7yii*iimzmi. x, ~x 4 ^ksh 
*, mm. ^mwtimmrivzi*^. &hwm 

• HRS ( 1 ) T«8*i.*fl:'6*t«rr*** 1 , IEfL 

| S (p^a)o^^tt*Hcia*^*««^7K«T, fcMt 
[0006] 
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HKS ( 1 ) (€3 ) X'mtlMt-%m*^%< 1 1 1 

5. 

[0007] 
[fc3] 




Ri ~R 4 JjfefcJMFP, fill. #H£afcJ±£tttf>7/Hr 
/«, »itli*liWJ-/«, *>4W±if8i£ 
3t{i*{Bfttf)T5;^;ua6*^Ls Xi -x 4 iiTkStJS 

An^yif, ISM. *«4fcHaWIW)Tn^fA' 
J£, SIS. 4H»4fcl«H)W)T^ri*^ai, *SW±E 
»4fctt*j«*0>7y -/USSrfSH") 
[0008] -jR« ( i ) x-mtiUl^za^x. 

-;W6fc{is Wifcf* 7i-;«, 77?-/«, 7>b 

y iv^tcmmmm^mm, mm. yvivm. + 

Xhi.^ M8&8k 6-20 w««S^#^4 li® 

mm. 3 ~ 2 o wasrab^ssss-c* o . i *) » 1 1 

4<D7/i/= a r7i-3S, fl8BRi~i4wr^3^i««, &l> 
u(iJft*R6~l OcATU-^»T'*l«^^(i^» 

§ fix <at h x v ^mmm & ~ 2 0 

T'&9. JEt*F4U<tt, fcKtt. ^nyv 

n^is, $>&wimm-io<7)Tv-j\smx'm 

[00 09] A r COft<*Mt UTti, PUtf. 7*-^ 
36. l-77f-/l/«, 2-77f-/W3S, 2-T^hU/P 
3L 9-T>hV)^ 4-3VJ/1/3S, 4-f'Jy* 

as, 2-KU^7Wsi, 3-7UA*, 

2-7'J/HJ, 3-f-xx/l^. 2-fxx/HS, 2- 

2-f-ryy/i*, 2-<yv*^ 
yy/i-*, 2-<yVf-rvu/p*, 
y'y/HS, 4-^f;i/7x-/H, 3-^f-;i^7x-;P 
3S, 2-W7i^, 4-xf-/l/7xX/«, 3 
-xf-/t/7x~/i/2S, 2-xf-/l/7xX/l/3£, 4-n- 
7°nt7!/7x-/HS, 4-ivrnt>7x-;H, 2 
- 4 y r a t°/l/7 x -/US, 4 - n - 7-f-il 7 x x/p 

31, 4 — fV 7^7x^/1/31, 4-sec -7f-;P7x 
~/l/3S, 2 -sec -7i7-/l/7x-/l/3S, 4-tert-7f- 



;l^7i-;H, 3-tert-7*f-/U7x-/U3$, 2-tert 

-7'f-/l/7xx/HS, 4-n— "<yf-/l/7xx/HS, 4 

3S, 4-tert-^y^7x-;l/3S. A-xi-^^lV 
7x-y«, 4 - (2' -x^-;U7f-;l') 7x^/i/3S, 
4-n-Vf^7x-;H, 4-n-^f^7x- 
4- (2 1 -xf-;i^s.=Jf^;P) 7x-;H, 4- 
tert-^-^f-;W7x— ;l/3S, 4-n-fy^7x-;l' 
3£, 4-n-KfV/l'7x-;H 1 4-n-ff7fy 
;l/7x- /1/3S, 4-i'?o'<yf^7x-;H 1 4-x 
^□M^7x-;U, 4 - (4' -^f-^^nA. 

7xX;USs 4 - (4' -tert-7'f-/l/i/^n 
a^/I/) 7x-/H, 3-^^aAdf>-;l/7x~;l/ 
& 2-i"?o^^7*^ 4-xf-;P-l- 
77^/1^ 6-n-7>;l/-2— f7-f/H£, 2, 4 
-i/^f-;l/7x-;l/3S. 2, 5-i^f-/!/7x-/l/3S, 
3, 4-Wf*7x-;H, 3, S-y^f^x- 
ivm. 2, 6-^f-;P7x-/l/3S, 2, 
7i-Ai, 2,3, 2, 
3, 6-M)^f-^7xX;H£, 3, 4, 
^7x-/H. 2, 6-xXf-/U7xX/l^ 2,5- 

s/4 yrotf;u7xx;pas, 2, 6 - ^ y y+ivy x 

x;l/3S. 2, 4-v-tert-7f-;l/7x-;l/aS, 2, 5 
->>'-tert-7'-f/l/7xX/HS, 4, 6-^-tert-7* 
2-* i-)V7 x x/l/JS, 5 -tert-7f-^- 2 - 
^f;l-7x-;H, 4-tert-7'f-;l/-2, 

;l/7x— /US, 

[0010] 4-^b^fy7x-/H, 3-*hdfx7 
xX/HS, 2-^hdfv-7xX/^ 4-Xhdfj/7x 
-/WS, 3-Xh^7x-/H£. 2-Xh^fj/7x^ 
/US, 4-n-70«y7x-/«, 3-n-7D* 
dfv-7x-/l/3S. 4-^f y7"n,-Kdf^7x-/HS, 2- 
^fyrn^i/7x-/HE, 4-n-7l^y7x-;k 
JS, 4-^f y7>dr^7x^/HS, 2 -sec -7>^f>- 
7x-/HS, 4-n-A.yf-;^dfx7x-/HS, 4- 

/(y^yf-/i/^v7x-/^ 2— ^y^y-f/M-* 
x7x-/ns, 4-^^.y^iv^^7 x.=./um. 2 

-^'<.>1-jV'A*i'7 x~)Vm^ 4-n-A.^v/M- 
Jf>-7x-/HS, 2- (2' -Xf-Z^f-^) 5f^f^7 
x^/HS, 4-n-^?f;Wy7x-;H, 4-n 
-T>/^ d fx7x-/l/3S. 4-n-Kfyimy7 
x— /U3S, 4-n— f h5fy/W :i fy7x- /US. 4 
-$/ / , OA.drWl/4" ;3 fv-7x-/l/JS, 2-y?D\Jfy 
/^=3fx7xX/i/3Ss 2-^h^f^-l— f7f-/HS. 
4-^h^i/-l-t7f-/HS, 4-n-7>dfj/-l 
-^7-7-/W3S, — j-yi-!Vm. 6-M 
h*is-2— fy+MSk. 6-xh=3fv- 2— j-7-f/P 
3S, 6-n--7h*i/-2-i-y+A2t* 6-n-A.df 
^^^-2-7-7^/HS, 7-^h^i^-2-7-7 
f-/«. 7-n-7h^->— 2-7-7f-/HS. 2-J«f- 



(4) 
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-/I/*. 2, 4~S^ h^i^x-;^ 2, 5-^ 
f^y7x-;H, 2, 6-^h^^7x-;l/^. 
3, 4-^h^f^7x-;^ 3, 5-i>'^h^^7 
x-~;l/*. 3, 5-^Xhdfv-7x-;PS N 3, 5-5> 
-n-7h^fy7x-;H, 2-;< h^i^-4 -X h^f 
y7i-;H> 2-^h^y-6-XhJfy7x-^ 
i> 3, 4, 5-hy^h^>-7x-;^ 4-7i- 
;i/7x-;H, 3-7x-;i/7x-;H, 2-7x-/i/ 

7x-/H, 4 - (4' -^f^7xX)H 7x^ 
4- (3' -^W7x-iH 7x-/Vi s 4- 
(4' -Xf^i/7x-/H 7i-;«, 4- (4' - 
n-7>Jfy7x~iH 7x~;«, 2- (2' h 
^y7x-/H 7x-M> 4- (4' -^PD7x- 

;H 7x-;H> 3-^f/H4-7x-;P7x^ 

3-^Ky-4-7x^7x^;«, 
[00 1 1 ] 4-7Wn7x-/H, 3-7WD7 
x-ZPS, 2-7Wn7x-itf, 4-?an7x- 
^S, 3-^DD7l-;^ 2-y*D07x-/HI, 
4-7n^7x-^a, 2-7nt7x-/t-S, 4-? 
an-i-t7f^ 4-?no-2— ^7f-;u», 
6-7"n*-2--t7f-/l^ 2, 3-y7^o7x 
~;HI, 2, 4-y7/Wn7x-^S, 2, 5-y'7 
;W07x-/H, 2, 6-y'7;Wo7x-/H, 
3, 4-y'7/Wn7x-/H 1 3, 5-y'7Wn7 
x-^S, 2, 3-y?nn7i-/H, 2, 4-y7 
nn7i-/H, 2, 5-y7nn7i-/H, 3, 4 
-y?nn7i;iH, 3, 5-y7nn7i-/H, 
2, 5-y'7ot7i^S, 2, 4, 6-hU^nn 
7x-;l4, 2, 4-y?on-l-t7f;l/S, 1, 
6-y7ao~2-t7f/H, 2 -7/M-0-4 
f^7x-/«, 2-7Mo-5-^f/P7x^ 
S, 3-7/Wo-2-^f^7x-lH, 3-7/M" 
n-4-^^7xx;WS N 2-^f-;P-4-7^n 
7i-/«, 2->f^-5-7;Wn7x-/«, 3 
-^f-;l^-4-77^a7x-;kS, 2-?no-4- 
^f;P7x-;l^, 2-?nD-5-^f/l/7x^ 
2-;on-6-^f/l'7x-;H, 2-^f-^- 

3-^DD7x-/H, 2-^f;H4-?DD7x- 

AJL 3-^f/P-4-;nn7x-^i> 2-?nn 
-4, 6-^f-;t^7x-;PS, 2-^1-^-4-7 
^□7x-;H, 2-7/Wn-4->b^fy7x- 

2-7/Wj}-n-4-xh^^7x-;US, 2-7 
;Wn-6-^b^y7x-/H, 3-7/kto-4- 
xKy7x^> 3-;nn-4-^Ky7x- 

2-^Ky-5-?DD7x-/U, 3-^h 
dfv-6-^nn7x-;« > 5-y*no-2, 4--J 



[0012] Htxt ( 1 ) T'*$ft£fe=rft!fcfcVvC 

&smi&S8&5~i 6«wt££te*8gi«77/i^f 
tf>B«k #«*fci±aMfc07;Wr/P£. 0SRS6~l 2 

£L<li. Ri ~r 4 ti£*8:i~8<9itjfk 
ii«)7^^ ua8S6~l 0 oflSgabSSWSj 

aw-. 

[o o 1 3 3 r, ~r 4 «aw4fcJ4*aw«)ru-/i' 
fcfim t tz\imm> r u - a« * m& &zt. &c * 

£. Rj ~R 4 OHM, 4Hft*fct«WW>r;Wf*ati3 

V7nt;H, n-7>;l^ 4V7'f-/l^ sec -7 
tert-7'^S, n-^yfiH, ^V^f 
;U3S, ^-^^yf-^S, tert-^yfvUk v-y'a^.y 
f-/Pg, n— M^l^X, 2 -xf-;l/7'f-;l/» , 3, 3 
--y^f-;l/7'f-;^, y^nMy/H, n-^7^ 
i/'Tn^i/iVtj-lVm, n-$7^ll>m. tert- 
2-xf-;l/^^S, n-y-/H, n 
— ri'/HK n-Hfy/H> n-f b7fy/H, n 
-A.df9-7*^^aKriftf)TA^fA«. Witf . ^y^';l/ 

7x^f;H, a-^f/Kyi/M, «, a-x 

*f-/Ky^/l<S, i-t7f;Wf^ 2-77f- 
;Wf;H, 7)V7V)V^ 2-^)VKy : J)vm, 3 
-^/Ky^S, 4-^<f-;^y> ; v^, 4-xf- 

iKyyJH, 4-^f Vrotf^y^*;^, 4-tert 
-y'^-}VK> : JlV^ 4-n-^y;K7y/H, 4 
- n-7— /K^y/H^ 3, 

& 3-^hdf^yi»s. 4-^h^f^y^ 
S s 4-xhdf^yy;^ 4-n-7>^f^<y> ; 
;l^« s 4-n-^y/Wy^yyM, 4-n-y* 
X/l^S^yS^I/^ 4-7)U7tV3«.y : J}lsm^ 3- 
7;^o^y> ; /l'^, 2-?uw<.y : J)V&^ 4-?o 

[ 0 0 1 4 ] Xi ~x 4 itymm^. Hayynfts tt 
at. imtttimR.*>TA*Am* km. 

*07;Wa^fv-«. S>4^{iS«*3t{4*aSK07U- 



ssu~i emm, mttzimftcoTjva*^ 

mmi^sco^m. %mtzimmr)v^>vm. m 
mmi-smm. mttzmmri^^^m. h 

4 (ommtzn^m^riua * ^ * s v 6 

[0 0 1 5] X! ~X 4 «, ftlfcafcJiSMfcO 
T;^;^<5Oft#:0tJi: LTfi. Rj ~R 4 <OM 

jmufnTv-fr&nmmtixit. mm. Am 

TfithZ-tifiX'th. 

coo 1 6] x, ~x 4 cr)j\uy>w^. mm. #m 

1. N- (9' H-7/W1/7-2' — -f;P) -N-7xZ;l--9H-7 

;M-uy-2-7$y 

2. N— (9' W-7lVJtV>-2' -4)V) — N— (4" ->f^7i 

-9H-7/M-i->"-2-7$>" 

3. N- (9' H-7l\s#U>-2' ~A)V) -N- (4 
" -J^h^S^x-^) -9-^f/H9H-7/Wl/y-2-7S 

4. N- (9' , 9' -vVf-^-9' H-7;^U-y-2" -4^) - 
N-7x-^-9, 9-y^f*-9H-7Wl/y-2-7Jy 

5. N— (9' , 9' -vX^-9' H-7)Ujrl>>-2' ~A)V) - 
N- (3" -^f^x^) -9, 9-y7f^-9H-7/Wl/ 

6. N- (9' , 9' -it*^)V-9' W-7mVV-2' -<i)V) - 

N— (4" -^f-;i/7x-;i-) -9, 9-^f-;l/-9H-7;^P 
y-2-rs> 

7. N- (9' , 9' -xVf-;P-9' H-7;^u-y-2' — f^) - 
N- (4" -if*7x-/H -9. 9-SW^-9H-7/M-U' 

y-2-rsy 

8. N~ (9' , 9' -^Vf-^-9' H-7;^l^y-2' - 
N- (4" -tert-7'f-;k7x-^) -9, 9- : J^)V~9H-7 

n-^-uy-2-Tiy 

9. n- (9' , 9' -i^f-;i/-9' H-7;^l^y-2' -^f;l/) - 

N- (3" , 4" -y7f^7i-;H -9, 9-^f-^-9H- 

7i^i/y-2-7Sy 

10. N-(9' , 9' H-7^1/^-2' 

N- (3" , 5" -y^f^7x-;H -9, 9 -i^?-^- 9 H- 

7;^by-2-rsy 

[00 18] 

11. N - ( 9 ' , 9 ' -^f-^-9' H-7^Uy-2' -4)1) - 



tziim.<7>T)v-a*i/&nmmtLx\t, mm, 7 
m, *h*ism. ih^yi, n-ro^yi, -f 

VTntf*^ n-7>dfS^ ^V7>^S. se 

c -7*h*vg. n-^yf-^^v-a. -(y^fA- 

i'*. n-^df^^df^ 2-xf-;l/7h^yS, 
3. 3-i^;U7>^^ J/^n^dfj/^df^ 

ism, n 5<*» 2-Xf-;l^x/M-* 
i^6, n-7^;^Jf^, n-fy;Wyl, n- 
FfyW^yl. n-fb7fy;my|, n-'v. 

[0017] *Rffi(cfll*HR£ ( 1 ) •CSSixS'ft:^ 
*3WHI4£*itfc:|RJg8*L6 i<0-«i=3r 
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N— (3" -X h*i/7x.-lV) -9, 9- : JX^~]V-9tt-7)V* 

12. N- (9' , 9" -isXj~A'-9' H-7/Wl/y-2' - 
N— (4" -Xh*is7x.-Jl) -9, 9-Wf^-9H-7/l/* 

i/y-2-rsy 

13. N— ( 9 ' , 9 ' -*J*1-)V-9' H-7;Wl/>'-2' -4/10 - 
N- (4" -Xhdfv7x-/1^) -9, 9-y^f^-9H-7/W 
l/y-2-7SV 

14. N— ( 9 ' , 9 ' -i/^)V-9' H-7^1/y-2' -4/1') - 
N- (4" -n-yh^fv7i-/P) -9, 9-^Vf-/L— 9H-7 

15. N- (9' , 9' -i/^)V-9' H-7/Wl/y-2' -4/10 - 
N- (3" -7/WD7i-;W -9, 9-y^fll-9H-7W 

16. n- (9' , 9' -^f-;P-9' H-7;^u-y-2' -4/1-0 - 

N- (4" -?nn7v-/H -9, 9-y^f;H9H-7/^k 

y-2-rsy 

17. N- (9' . 9' - s JX*)V-9' H-7Wl/y-2' -4/U) - 
N- (4" -7i-;P7x^;H -9, 9-y^f^-9H-7lW 

ix-y-2-rsy 

18. N — (9' , 9' -4/10 - 
N- (2" —j-7+fl,) -9, 9- i J*l-)\>-9VL-7m\sV-2 

-7§> 

19. N- ( 9 ' , 9 ' -i^f-/U- 9' H-7/M"Vy-2' -4/1-0 - 
N- (2" -7'JiH -9, 9-i^-f/U-9H-7;M-^y-2- 

20. N- (9' , 9' -^f-;U-9' H-7;Wl/>-2' -4/10 - 
N- (2" -fXX/U) - 9, 9-y^f^-9H-7;Wl/y-2 

-7$.y 

21. N- ( 9 ' , 9' -v^f-ZP-9' H-7;Wl^y-2' -4/1*0- 
N- (2" -t'Jv/lO - 9, 9-y^f;k-9H-7/l/^yy-2 
-TS>- 

2 2. N- (4' -7/k*n-9' , 9' ->v<f-/L— 9' W-VlVJtW 
-2' -4/10 -N- (4" -^f;1^7i-/H -4-7/M-0-9 
, 9-y^f^-9H-7Ml/y-2-7Sy 

2 3. N- (7' -n-7f-/L— 9' , 9' -iO^f-^-9' H-7/M"U-- 
y-2' -4/10 -N- (4" -;*f-/!<-7xX/lO - 7 - n - 7"f^ 

-9, 9-5/>f-;i—9H-7;^vy-2-r5>' 

24. N— (7' -*b*y~ 9' , 9' -*J*+fr-9' H-71^U> 
-2' -4/10 -N-7x=^-7->h^-9. 9-^f-^- 

9H-7;^ix>--2-rsy 

2 5. N- (7' -7i-^-9' , 9' - f-/t*— 9 ' H-yiV^Vy 
-2' -4/10 -N-7xX/P-7-7xX/t— 9, 9-i^f-/l*— 
9H-7/M"l'>'-2-7$y 

26. N- (9' , 9' -xXf-zU-9' W-7lV3;Vy-2' --ill-) - 
N — (4" -.Xf-zl^x-zlO -9, 9-yxf-;t/-9H-7;^U- 
y-2-rs>- 

27. N- (9' , 9' -^'X^-9' H-7;M-W>--2' -4/10 - 
N- (4" -^b^y7i-/W -9, 9-^'Xf-;k-9H-7;^ 
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uy-2-T$y 

2 8. N- (4' -*1dv-9' , 9' -^*xf-;p-9' n-yiv-^vy- 

2' ~4)V) — N— (4" -^f*7i=*) -4-^^-9, 9 
-i/Xf-^-9H-7;^l^y-2-T5>' 

2 9. N- ( 9 ' — f yrntf;i^-9' H-7;^^y-2' — — N 

- (4" -^b^y7i-;H -9— 4yrot?^-9H-7/M-k 

y-2-7$y 

30. N— (9' , 9' -y-n-rnt/i^-9' H-7;M-uy-2' - 

-f/1*-) -N-7x— /1/-9, 9-i/-n-7°abVP-9H-7;^l/ 
>--2-TS> 

3 1. N-(9' , 9" -y-n-ro»-9' H- 2 ' - 

■i)V) -N- (4" -^f-;P7x-;U) -9, 9-^'-n-7Pt°;l/ 
-9H-7frXUy-2-T$.y 

32. N- (9' , 9' -y-n-7D»-9' H-^^:*^-- 2 ' - 

-N- (4" -^hdrv7i-;l-) -9, 9-y-n-Tnb* 
9H-7;Wi/y-2-7Sy 

33. N- (9' , 9' -i/-n-7f-/U-9' H-7/Wl/y-2' — f 

-N-7X-/P-9, 9-y-n-7f^-9H-7lWl/y- 
2-75^ 

34. N — ( 9 ' , 9 ' -^'-n-7'^-9' H-y iVvtVy- 2' -A 
IV) — N— (4" -^f-;P7x-;U) -9, 9-^'-n-7f-;P-9 

H-7;^i^y-2-rs> 

3 5. n- (9' , 9' -^'-n-^yf-^-9' h- y>v*vy- 2 ' - 

— N— (4" -^^-;P7x-;P) -9, 9 -V- n-^yi-iv 
-9H-y)U^uy-2-T5.y 

36. N- (9' , 9' - : J-n-^=y)V-9' H — yiV^Vy- 2 ' - 
-f;U) -N- (4" -^h^fy7i-;H -9, 9-^'-n-^v 

9 H - 7/M-U- y- 2 - 7 5 y 

37. N- (9' , 9' -j/-n— W — yiV^Vy — 2 ' - 
-f/W) — N— (4" -7i-il'7x-;H -9, 9-^-n-^^ 
^-9H-7/^yy-2-7Sy 

38. N— (9' , 9' H-7WUy-2' - 
-f;l/) -N- (2" -^7f-;P) -9, 9-y-n-^y^-9H 

-7/wi/y-2-7Sy 

39. N- (9' -l/^a^i/)V-9' W-yiV^Vy-2' -4)1) - 
N- (4" -^f-/P7x-;U) -9-y?o\^y;L-9H-7W 

i/y-2-rsy 

40. N- (7' -7x-;U-9' , 9' -is-n-*9+fr-9' H-7 
/l/tl/y-2' f/W -N- (2" — f7f-;U) -7-7x-/U- 
9, 9-y-n-^f^-9H-7;Wl/y-2-7Sy 

4 1. N— (9' -X+)V-9' -xf-/P-9' H-y^uy-2' -4 

)V) -N- (4" -^Ky7x-;H - 9-X J f-)U-9 -Xf-;P- 
9H-7J^l/y-2-7Sy 
4 2. N— (9' -^f-^-9' -n-7°PtVl^-9' H-yjV^Uy-2 
• -4iV) -N- (4" -^f-;P7x~;k) -9-^f-;P- 9-n- 
7°o tvp— 9 H—yiv^vy— 2 — t s y 

4 3. N- (9' -Xf-;l/-9' -n-A.dfv-;t^-9' U-y)V$\sy-2 
' -4)V) — N— (4" -Xf-;P7xX;t/) -9-^f-/P-9-n- 
A.df 9 H - 7Wl/y- 2 -T 5 V 

44. N- (9' -Xf-yl^-9' -y^oMy/H9' H-y)V#Uy- 
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2 - — N— (4" -xf;!/7i^l^) - 9-xf-/l<— 9-^ 

4 5. N — ( 9 ' , 9 ' -x^f-;U-9' w-y)V^y-2' -4lV) - 
n- (4" -.xf-Ao^-zu) -9H-7;^i/y-2-rsy 

46. N- (9' , 9" H-7Wl/y-2' ->f;P) - 
N- (4" -Xf/P7i-;H -9, 9-xXf-;l^-9H-7^k 

[00 20] 

47. n- (9' ' -AlV) -N- 

(4" -if^7x-;H -9-^<.y> ; ';i/-9H-7';i/7M^y-2- 

48. N- (9' , 9' H-77^l'>'-2' -4/1') 
-N-7xX;l/-9 , 9 -z/Kyi/lV- 9H-7 iV^Vs- 2-7 '5 

4 9. N- (9' , 9' -yXy-;;H9' H-7;^l^y-2' 

— N— (4" -^Mi/7i-M -9, 9-yXyy^-9H-7 

^by-2-r=y 

5 0. N- (9' , 9' -yXy^-9' H-7/^I/y-2' -4/1- ) 

-N- (4" -7x-;P7x-;H -9, 9-i>Xyi>';l/-9H-7 

;i/jj-b-y-2-T5y 
5 1. n— ( 9 ' , 9 ' -iXy^-9' -AM 

-N- (2" — j-yf-lV) -9, 9-xXy^-9H-7;^l^>' 

-2-rsy 

52. N- (9' -^f-;i/-9' -^0-^-9' H- 7/1/^1^- 2' - 
A>v) — n— (4" -^f^7x-;i/) -9-^f-;i/-9-0-> ; ;i/ 
-9H-7;^P>-2-T5y 

5 3. N- (9' , 9' -i/X>'^-9' H-7Wyy-2' — 

-N- (4" -Xf-;l/7x-;k) -9, 9-y^f/l'-9H-7/W 

i/y-2-rsy 

54. N- C9' - (4" ->f^7x-/H -9' H-7/Wl/y-2' 
— f/LO -N-7x-^-9- (4"'-Xf/l'7x-;H -9H-7 

;^ixy-2-rsy 

55. N- (9' , 9' -y'7x-;P-9' H-y)^U>-2' -AiV) 
-N-7x-;P-9, 9-y7x-/H9H-7/Wy-2-7S 

y 

56. N- (9' , 9' -y7x-;P-9' H-7^yy-2' ->f/P) 
-N- (3" -^f;P7x-;H -9, 9-y'7x-/l-9H-7/l/ 

^i/y-2-rsy 

57. N— C9' , 9' -i? (4" -^f^7x-/H -9' \\-7)\>^V 
V-2' -fW-N-7x-/H9, 9-y(4"'-^f^7x- 

-9H-7iwi/y-2-7sy 

5 8. N- C9' , 9* (4" h^5/7s^) -9H-7/M-^ 

y-2' f/10 -N-7xX/U- 9, 9-y (4"'-^h^y7x 
x;l.) -9H-7Ml/y-2-7$y 
59. N- (9' -^f-/k-9' -7x-;P-9' H-7/WPy-2' - 
— N— (4" -^f-;U7xx;P) -9-^f-;P-9-7xX;lx 
-9H-7)VifUy-2-T$.y 

6 0. N- (9' -xf-;P-9' -7X-A--9' H-7MI/7-2' - 

4 AO — N- (4" -^f;i/7x-;K -9-xf;i/-9-7x-;P 
-9H-7^i/y-2-7$y 
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6 1. N— ( 9 ' , 9 ' -y'7i: 
-N-7x-/I^-9, 9-; 

[00 2 1 ]$, -m ( i ) x't&iihfc-mii. m 

Hi. WM^3- 7 8 7 5 6^m. E P^H#1^6 
3 3 5 0 7^tlEtt«*^(C«fc OSS!**.! fc#T& 

s. tsrfc^ putr. hsk^ (2-a) <ft4) -ca 

SflS-ft^fij, -«5$ ( 2 - B ) (ft4 ) T£3;ft.£fl: 
( 2 -C ) (ft 4 ) 

J: 9 WW - * 
[0022] 
[ft4] 




C2 -A) 



(2-B) 



Ar-NH 2 (2 ~ c > 

Ri ~r 4 , x, ~x 4 (s-« ( i ) tntrnma 

~f) 

[0023] imn%mm?ii. 
^< t h i a^«^s^ti»^«i^^ 

te&fovm L&AiJ J; VIE? IftjM , «^&Afc J: IflTf 
ftS«#llfgl^/l^#j§:U BrSfcfctT. IE?U±A 

aA«ijM^^^*-r-?»« : f aAt&5MJi£twts £ 1 1> 

fit jEfLtSBSfilffitsi^/SJtfilt^aAlSffi. «7f& 
»M«MM!R*&fctt, ^3feH # s IE?l& AflMJI & <t 

mux wm'f-mxwnmcomucom £ is ft* v ^oSi 1 

(-II^SI?) <0«j«f:1-Sii:t.^S. ±fc. IE 

jE?l?±A«?iM*fc i iTOPSAttSUHi , m-fiiWJi 

JJ'K fcgftTflfcfct* - 1 1 "C S I. . 
[0024] fcfcWC . HR 

* ( i ) x-mtint^i. mMEZsm&st&tv 
/ttdzmfitmrn^z ztmt i < . iE?L&Ait 



-)U-9' K-7)V*l<V-2' -AlV) 
^f;L~9H-7;^y-2-75y 

mm^z&^xn. HKsS ( 1 ) 
v\ 

[0025] *m<7)wmmm?mmt ix 

ii, W=RS&«fctf>T**5r<s MHi. (A) SSffi/ 
iEfLaAftjIJi/^ii/m^aEAMjSil/IiSM*^ 

dan. ( b ) mm/iEii&AMmm/^m/mm 
(H2 ) . ( c ) m/%m/m^mMmm 
/mmm=F (03 > , < d > n«/%3Ei/imx 

? (04) ftiftW*ii:* t r*4. SfetJi, 
SSr1|^aAlftaia-C«E»a^S<0«?T*l. ( E ) 
^/iEfL^AttjMjl/l^fiAtt^/^TW/*^ 
iiAf«/i*i«^ ( 0 5 ) fc-tS £ i: & X'% & . 
(D) LTtt. *3Bfi4)-t-«BirC- 

fctt, Witf, (F) JEJLaAHraWS*. 563fc«#t5J: 

HW*»S-tt«3l<0«^ (06 K (G) IE?UiAftM 

isit&fts-ti-fcS!*)*? (07 ) . ( h ) mtmai 
vi&?m,mmmzm£zitfz~mmmx'~mw.® 

[0026] i^mmm^mmt. ztihm 
?ffimzm&i>(DX'i$.%< . -tixftwoaosfftetjv^ 

T, E?iaA«5j*ll. ^3fe®. «^?±Atd15Ml^«IS:l 
fct»v^T» jE7LiiAt«fclBfcltoF 0 1t, jETLSEA 

3HHFO«J«i, (A)MSH\ (B)S*^ ( E ) 

m*^ . ( f ) mwd* ( g ) o . $ t 

«f^L<{4. (A)M*i^. (B)l»?*fc{i 
(G) S^T'feS. 

[0027] *aflJ!^8«#a3ER7t 

(Hi)fc^(A)Bfi/jEjLffix«iiayi/fBe 

(ll)WW. KiffiE. 2«, 3ttE?LaA 
7{±miiSr*-t„ 

[0028] sW6^«««W63iami. *K l lc£ 
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h^z. MiJf, #y-7^y-JS, fiSSiR 

[0029] d«2fc tti±. jtKwttwaa^^v^ 
^&£tmnm,mmt-&mnmnkixm 

li. Mm. fi#, SS, ill, 3K;PK --y^K 

7<?5*Wh, x+wj*. ?y/xfy, BHbi, SKfc 
9ft i to ( -f yy'7A • f- * y • sr^-f h ) s jK 
y x y, # »J fcfn-/U&i: Sr#ff & i k jfi^tr* 

"5, «^±K«-tl)-i;* i '-C"^l)„ *<fc, Ktefi- 
v\ It^y-btlMffifiiii, ff*L<tt, RBfl/D 

s . nffiwff ^(s , imti «ffi?*iff tis 

*\ -jftfc, 5-1000nmgS, J: 9*?* L< fi, 

1 0 - 5 0 0 n mSKtUtet * . 

[0030] IE?LiiAi»jIS 3 tt, HHfc&»6*)jE?L ( * 

a&xmayui, hr* ( i > T-sstiiwt&ftisitf 

ft, MJTU-A-T 5 VBHI*. ^W-^ffPlft, 

t h 5 v y t£»ft . * fvK y tssift , t° 5 v y y mm 

ft, sKy^vBHH*. ;Ky 7xxyyt~yyfcj;i/ 
-ecopzift, #Vtt7 *y&i.V : %<7)ffl£fc. sKU- 
N - fx/^ *V-/HS*K& if ) & < 1 1> 1 S 

^tut^mi. m^xmmixhx<. h^mm 

mm IX t, J: V \ *«HH«* «^^3t*f (ctjv^-c 
Si, Efti^fii&JBfcHfcS ( i ) xmtihit^m 

&%Lx^z>zttfmu\ 

[003 1 ] *^BJ3tfc^Tfflv^ffi<7)iEIU±Ati3I1i 

mzt t hit-em k ix it. hury-^Tsyi^ft 

(fPRif, 4, 4' -b'^(N-7i-/l'-N-(4" 

-^f/i/7x-;H rs/D t'7x-;K 4, 4' -t* 

X CN-7x— /I'-N- (3" -*^)V7 x—)V) 7 5 
y)t'7i-ik 4, 4' -h'X CN-7i-/l'-N- 

(3" ->h^fy7x-/K t'7x-/K 4, 

4' -t'X CN-7x^-N- ( 1" — fyj-JV) 7 
57) t"7x-/K 3,3' -^f-^-4, 4' -h* 
X CN-7x-/W-N- (3" -yf-/l/7x-/l/) 75 
7Dt'7x-;k 1. l-t'XC4' -[ N, N-y* 

(4" -^)V7s.-)V) 75.7) 7x-/W yyn^ 
=*f-»fy, 9, 1 0-t'X CN- (4' -^Wx- 



H-) — N— (4" -n-yWx-;H TS/] 7x 
fyM/y, 3, 8-t*X(N, N-^7x~/l-7S 

y) -6-7x-/i'7xtyM;yx 4-y^;w- 

N, N-t'XC4" , 4"'-t'X( N' , N' -y'(4 
-^f;i/7x-;i/) TS7) b'7xx;y-4' 
r-yy, n, n 1 -t'xC4- (y'7xx/y7$y) 

7x-^) -N, N' -y"7x-ik~l, 3-vTSy 
^y-te'y, N, N' -b'XC4- (y7x-^73y) 
7x-;W -N, N' -y'7x-*-l, 4-'J7$7 

<y#y* 5, 5" -h'xC4- (t"x( 4-y^7 

x~>\,) T5y) 7x^;W -2, 2' : 5' , 2" - 
y-iM-7x>\ 1, 3, 5-b'JX (5/7x^7$ 

y)<y-fe*y, 4, 4' . 4" -byx (N-^wn'V 
y;w) hU7x-;i^rsy, 4, 4' , 4" -byx 

CN- (3"'-y^7x-;l/) -N-7X-A-7S 
y) h'j7x^7SX 1, 3, 5-h'JX C4' - 
y7x-;l'7iy7x-;H 7x-^7S7)^yt'y 

h*-;^;l/AV-;PSHWWJ: Off* U\ HR* 

( i ) t-^ ^ Khit-^m k miE?L^m&%km-£t 
« ( i ) -e«3*i*fl:-&*««^±» if * u<ti. 

0. lSM%liLh, iWsfctXii, 0. 1-99. 9 
S&fcff*L<tt, 1-99*4%SS, 

[0032] ^t«4 li, iEfLfc ilX«i'-iOaA«. 

( 1 ) T$t&tilte&to&£V/*t:K 

mommmznt ttt&b mm. 7? y yvwb 
ft, *i-7 v nyf^ft, zmmntsb mm. 
iv7vy. ryb5-fey, -rh^-fey, h°yy, ^vu 
y, ^y-fey, r*yyyy, an*x r b57x- 
/i^yy n^yyy'xy, ^y^x-^^n^y^' 
xy, 9. 1 0-y'7x^7y h7-fey, 9, 10- 
t'X (7x-*xf-;H ryb5-ky, 1, 4-h"X 
(9' -x.j-~n7ybyt~)i') ^y-fe'y, 4, 4' 

-h'X (9" -if^7yb5-fe-/W K'7xx 

, MJ7y-/i/r$y|&*ft CWitf. lEfL-^ii 

kj&ffS £ ] , *«#JRiift mm. b y x ( 8 
yyy^-b) t^s-^a, fx ( 1 o-^y/M 
^yyy7-h) u^a, 2- (2' -t Kn^y 
7x-*) ^yV^-rA-^coffifn^ 2 - (2' - 
hb*Ddf^7xx;P) <yy"^-TV"-^SISS, 4- 

h bn^yry uy'ywWoS, 3-fc bn^y75*' 
yo»S, 5 - 1 b' ndf y7 7 ^yco^ >J U <7 as, 
5-t b'Ddfy7 5^y<7)T;l/S— >7AS] , 
y^*ftC0>Jx(f, 1. 1, 4, 4-fh77x^- 

i, 3-yyy"xy, 4, a' -fx (2, 2-y'7x 
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^vyyi, ^vuv6, ?vyy7, ?vyy30, 
vi0 6, ?vyyi38, ;vj>15k ? 
vyyi52, ?-7yyi53, ??yy307, 
yy3 1 u ?vyy3 14, ?vyy3 34, ??'J 

y3 38„ ?-?'J>"34 3. ^vy^5 0 0] , t'5y 
1^9* CtfUfcfs DC Ml, DCM 2 ] , ^-tV'ylJI 

$tt CWitf. -f^ivv-j Y 3 , Ky^f+rr-Mm 

7xyfciM«iii*, ^y 7x-i^yfcJ:^^P 
»*s 4ty7;k*yyfcJ:l>^!&I<*, ^'J7x-l/ 
y t - y y i u ■ * mw , jK y tf 7 x x V V tf- U 
yfeitf^Stawk ^y^-7x-^yt*-i^y*3j: 
t>'^ . # y 7 ^ y h*n v v tj i vzom 

ii»5r < 1 1 1 sffl v ^x mm izt **? § s . 

[0033] *»««««W!HBiaiH 6 fcti^rtt. ft 
*lt:HRrt ( 1 ) T*itfi*fli£***iri/0**£ 
t*<!fiUi. -fit* ( 1 ) T > 3E3iU-ffc£*ifl!lW$& 

6hrs ( i ) x-mtitit^m^i, mi< 

tt, 0. 0 0 1-99. 999*ft%S«fclBl1-4. 
[0034] *»IHt=fcV^fflV^fl!l^»3t«ffiSlrr 

«KifM:9#4U*. Witf, J- AppI. Phys., 65, 36 
10 (1989) , #ifW 5-2 1 433 2-f ^M(ZCtt^> J: 

ate, mmz*zHtii%!ityzHk£m ( 

h ) h J: OttJSI-S ^i: tT'§l>. HR* ( 1 ) ?«3 

btfX'% , £ fctli?* Mfc#ftlfc lyT&3teJB£$J£t 
SClfctYSS. HRS ( 1 ) -CUSfUfc^ftK * 

bixn. mm. mimnmmmz&t&itiiM 
&wf& - b , ^x'hmmmit^Mim i 
w zmiz. hr* ( i ) -e&zti&fc&tetztti 
x. mnfflflmzGt&fc&fo** o . ooi~4o 
mM%m&. mt<n. xvmKii, 0.1-2 
osa.%ffle.m-tz. hrs ( 1 ) -csisfuft^ft 

«t"ii^v^\ Miff. ^7Vy, ryh^-try. tY 
t?yy, ^yi/y, yy-ty, irttistvv. 
3D^.y, f h77i-;P-/?n^y^y'xy, ^yy 

7xX /l/y^n^yj'yxy, 9, 10-y'7x-^7 

yh5-ty, 9, 10 -fx ( 7 x^/kx •?--;!/) ry 
l-7-fey, 1. 4-bX(9' -Xi--)U7>Yy-t- 
;P)<y-fe*y, 4, 4' -fx (9" -if-^rvh 

ftk ^«BHH*Hk^«J±*a-tttffl LT «, J: < , h h w 



immwmixi>£\<\ ( 1 > -c*&*i*fl:£» 

*x YK&mb ixtz. mmmmmmt i 
\,\ zm%, mmrn^m^mzfux , hrs 

(1) ff*t<{i, 0. 0 0 1- 

40MS%SS. iW^tXii, 0. 1-20*S% 

g«ffiffl-ri>» hr* ( i ) xmtihit-kmbmt 
zmmm^mmwb ixn, mmmthh^x-it 

Gm7fr$-*>j>m&i off* u\ #t LufBt 
mm&m^wb ixn. mm* hrs ( a ) — « 
^ ( c ) x-miimftmrn^z-v^mmf 

(Q) 3 —A 1 (a) 

(s?+, Q{iB&*fcte*s$o8-*yy/7-hK 
fi^&^-r) 

(Q) 2 -A 1 -O-L (b) 

-L(i7xy7-hffiffi^T-$>'}, l«7i-;WJ 

(Q) 2 -Al-O-Al- (Q) 2 (c) 

[0035] m.mm&m$m<omMb ixi&, m 

Uf, YVZ (8-*SVSy-Y) T;P5-<7^, h 

yx (4-^f-;i'-8-^/y/5-h) t;i^5x-> 
a, hyx ( 5-^f-;w-8-^yy/7-h) r^s 

X7A, hyx(3, 4- ; JX1-)l>-8-*;VS7- 
h)T;PSx>7A, hyx(4, 5-x^f-^-8-df 

yj7 7-M t^s-^a, hyx(4, 

f-^-8-^f/y77-h) (7i77-M 7/l^S- 

bx (2-^f-;P-8-df/yy9-h) (2- 
^f;i/7x/7-h) WS-^i, bx (2-^f-;i/ 

-8-dryU/7-h) (3-^W7x77-h)7 
h'X (2-^^-8-df7y77-N) 
(4-^f^7x/7-h)7;l'S-W, t"X(2- 

^f-;p-8-^yyy7-h) (2-7x-^7x/7 
-Y) T;i^sxr>A, t*x (2-^f-^-s-^yyy 

y-Y) (3-7x^7x77-h)7;l-S-W, 
b'X (2-^^-8 -=3fyy 75- h) (4-7x- 
;P7x77-h) 77l^$xi-7A. bX (2-^^-8 
-df7y77-h) (2, 3-y7f;y7x75-b) 

r;L-$x>7A s bx ( 2-><^--8-^y y/5- 

h) (2, 6~y7f^7x77-h) T/l^Sx>7A, 
bx (2-y<f-;P-8-dfyy77-h) (3, 4-y 
^f;k7x/7-M 7/i/$x>7A, bx (2-yf-;i/ 
-8-dfyy75-h) (3. 5-yyf^7x77- 
h)T/l^5x>7A. fx ( 2-yff-;U-8-^7 'J77 
-h) (3, 5-y'-tert-7f-;P7x75-h) T/l/ 
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5x7A. t*X ( 2-X*)U-8-*y UJy-h) 
(2, 6-y'7x-^7xy5-b> T/l'Sx^A, t" 
X (2-^f-^-8-^/'J/5-h) (2, 4, 6- 
h'j7x-;l/7x/5-h) t'X(2- 
*^)V-&-*JVJ7-h) (2, 4, 6-M>y^ 
;P7xy?-h) T/PS-^A. fx (2-^f-;i^-8 
(2, 4, 5, 6— rb7-Xf-;W7 
x77-M T/PSx^A, fx (2-^7^-8-^ 
SVSy-h) ( 1— **7h5-H T^i-^A, f 

x (2-^^-8 -^yyy 5- m (2-^7h5 

-h) 7;l/$x7A. fX (2, 4-^f-;l/-8-^r 

yyy^-h) ( 2-7x-^7xy7-h) t;ps- 
*?a, fx (2, 4-^f-;w~8-^yyy5-h) 

(3-7x-^7xy7-h) T^S-^As fX 
(2, 4-S^f-/P-8-*y".J/9-M (4-7x 
~*7xy7-M 7fr$-V&. fx (2, 4-^ 
f-^-8-^/Uy5-h) (3, 5-^^7x7 
5-M T/PSx^A, fx (2, A- l J^)V-S- 
*JVJy-h) (3, 5-^-tert-7"f-/I/7x75 

-h) t/ps-^a, fx (2-^f-/i—8-^yuy 
7-h) r^S->7A-//-^y-fx (2-yf-^ 
r;P5-<7A, fx (2, 4- 

v'yf-^-8-^y U75-h) 7^5 ->7A-^-^- 

# v- fx ( 2 , 4 -^'y 8 -^f y u y 5- h ) 

7/l-$x»7A, fX ( 2-yf-^-4-xf-;l/-8-^f 

y 'jyy-h) r^s-^A-A-^y-fx (2- 

yf-yl/-4-xf-;l/-8-Jfyy 77-h) T^S-^ 

a, fx (2-yf7V-4-y. h^-v- 8-df-y u y? 
-h) r^s-^A-^-^y-fx (2-yf-^- 
4-y bdf^-s-^yjy^-h) t/us-^a. t* 
x (2-y^-5-v-ry-8-dfyuy7-h) r 
^s^^-^-^y-fx (2-y^-5-^-r 
y-s-dfyyy^-h) r^S-»7A, fx (2-y 

f-/W- 5 - hU 77^py f-^- 8 -df y >j y 5- h ) 

r/i/S-^A-xx-^-dfy-fx (2-y^;k-5-h 
U7;^Dyf-^-8-=3fy ijy^-h) 7/^-7A 

[0036] t^&AfiiMli 5(i, lfii*^<7)l:^«a 

Afcg&tetsttfle. ^LT&A£ti£*^£®tt& 

[0037] fc^&JJff^fc^SftSttmMl&S 

c«itf, mjx (8-dfyuy5-h) r^s-^ 
a. fx (io-^/(h) ^yyy^-h) y7 

A. 5-hKDdf>-75^y^U , J'7A^ 5-tF 

oJfy77«t>«7^s-7Ai) . ^-df-t^ry-^ 



7 x x/i^ y >WmW . - h n«|7/M- u y yfPl 

^f v>i?***M Ywmmczzmhzbtp 

[0038] mffi6 1 ixn. mmmmwvhz^ 
m. ^tMtwmmmtizmnwMKt ixm 
mi z t tfm u>. mmzmm-t hwmwb ix 
a. mm. uf-^A, uf-^A-^y^A^. 7- 

hU7A, 7"HJ7A-#y7Ai^£:, #/I/;/7A. V 
y'*i"7A s vy'^^7A-ffi^, 7^y>>A->f 
-fy~>'7A, ;l/r-7A, f-y~7A. 
vy#y, 4 7HJ<7A S r;i/§~7A v r;i/S-7A 
-U-f^A-^ 7^5-7A-*;l/^7A^, T)V 
5-7A-V^i/7A-&A. /777-f 

Tt>«k<, &^te*«WBLT«>.tv>. ftflli. Zti 

feotHMt*, mm. m*m. x^-^yyy^ 
t,i<. hZMzmmmx-hiXh*^. h, bso 

-it:, 5-1 0 OOnmSft, J: *)${■& t<li. 
1 0-5 0 0 nmSKKRS&tS. *««^^7t* 

^< fc t-7f«*ffi*\ mw%^i*mwx%izb 

[ 0 0 3 9 ] ^^BH^lTfiSIKW^^CtS^T 

i&ftiztix\rzi>iL\\ -mmm^^y^-\~bL 
xa. mzmj£t&hcox-m<. mm. iww. 
x y fmw. =jy x y<yyy 5 y^t>W 
#tffiL«±. ^pyr**. -s«*y 
xy^^-* J #*§tLTv^jit txit. mzmm-ft 

mmxh *) . x o n * i < a, i? LaAH^st-* s . 

Mi.if. IE?L?xAfcl3lift-aW*yxy^^- 

T<>J:<, EfLiiAft1iMlfcPg«1-|.JI ^3te 
«. ^^Ig^^t-^m^A^jMil) co&mz^z 
*Ti±V^. -S«*yxyf-v-^«t LT 
li, ^*§ixl>l <«£tf, EfLiiAft1jI«) 
§^*1<?)0. 0 1~5 0«4%, #SL<!±, 0. 0 
5-30S*%. £*)mi<lZ. 0. l-20Si% 

[0040] m&xmmm. %m. WF&xmm 
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m. Mmmm. j*yitmm. mwmm mi 

A -a-hS, v-)l>zr-bm. 7^Si7'/at' 
■y M£&fc' ) fci >9r#)I£?BWf S^HcJ: 

1 0- 6 Torrg«mT^«^TT'\ 5 0-4 0 CTCHS?) 

hfiffi < , - 5 0-3 0 O'OlJfg^ 
»JKT\ 0 . 0 0 5-50 nm/sec gft<OHif 
'&m-t&Zbtf&£L\ l \ IE?l?±AftiM 

0, IE?U£A«?S«, «mMieMBKO#JI 
4U\ 

[0041] J; 0 . 

mi. mmmm. tizmm^xwrnt-tt. je 

o&juyy-wmtixit. mm. mv-n-v- 
;^;wsy-;K sKUT'JW-K ^uxf-i^y. sK'j 
xxr/k ^Uvn^y. #!Mf-/P77Ul'-K 

TtfUA-^yyy, ^yx^-yy, ,-}fy7i-i/y« 

i-i/yt'^i/yi^J: if ^ commit . # D 7 u y 

iv'-e^^s *°y f-x-^y ezi/ yfe 

[0042] i o - m^m-thm^, 

mi. mmimmm mm. 

rfiy. Wi'xy, ^yyy, x.j-)VKy4£y . 

i-jn-y^uym^mt^mmm. mm. r*.v 

y s ^^X^l/^hy, ^f/MyrWhV. ^ 

tu^-vyym^bymmt. mm. y?no^ 

?y y ?on*M, fh5^no>^y, y'^nox 
?y, hU^oox^y, f h57Dni^y, ?no 
Ky-fe'y, i/fuuKy-tfy. ^nnh^xyf^An 

A', 1^5;W8w>xx^aHS«. Witf, 
/k 7DA7-;k ~/9/-)V. ^y?/-iu. ^df-if 
y_ ; i,, s y^n^-fy-;W, ^f;H:nV^7". x^ 
;Hrny;y7\ xf-yy^y 3-;i/^co7;t^3-;HK^ 



i/jj-^y, r-y-;M£<7)x— r;^?f^> Wi-if. 
N, N-^f-;N?^A75Hs N, N-y'^^T-te 
h75 H» h'y. 1, 3-^ 

^-;i/-2-^ srVJ^Vy, i/^j-ivxfryir^W 

[0043]^, ftm-tiumt ixn. mzm'&th 

fflv^aa^tirtw s £ k ^> . M^mcomm 
i/zfflbxii. mmm-t&hox'mK. tmtims 
mzx*). rfmmfriim-f&muzmmmmm 

l£?Z>ZttfX'%. HRfctt, 0. l-5 0fi*%S 
JS. Jf 4 L < tt, 1-30 Sft%SK^KiH0tC£ 

4. w, tw yy-mm^mth^. wmmz 
mixi*. mzm&tii>^xn^^\ -mai. ^s- 
mifmthm^nLx (-mmm^im&t^k 
#jea*>tt*fc»i/o . 5-99. 9ii% 

SK. JF4U<a, 10-9 9ffl*%^S, J:D»4L 
<(i. 15~9 0fitt%gffi{=K^"4. 

[0044] i?L&Ati&Ji. «3tJi. m^aA^s 

-n>lWt\ ftHl (ffotJB) fcftftfcO. 

Sr, Mitf, a'57'(X <mb^77<y. y'J3^ 

-#y«Br if W»S* tWA UTftHf 6 £ i: * { 

■c**. temizm-tztfrnk ix&. mm. 

yn-yfflil, x^yyja-yfflil. ,+fyx^y 
U>fSH, sKUTSP-fSI*, *"UA'7dryyy, stfij 

xtuy s !)ty7x-t/y^^ F) . (« 
Stt^'^x. ^s^tt, ^lUfaHbfbs 

x-fo-ixi>£<. &tzmmi!tx'h-oxi>^\ 
[ o o 4 5 ] ttz. mmmmmt lx. mm. &m 
mm mm. mitrjui^m) . #i7 7« 

fcftft*£fcfc'C£4. 4?t. ^Ji.!i\ BffiO^fflt:. 

Witr , * ffi u yft^ft , *° u 5 y , 5r#i£7 s y|S 

^comrn*. mm. m. ry^-T/mwuwm. h 
h \ nxr 7 xvtxm ix®%~? iz.thx'%1. 
[oo46] ^m^wxmmfii. -mz. e 
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mmmm^b Lxmmn&t>K jwzmmtn 

mm&i. 2~3ovgjrc*4. *^ 
ej^wsiMSffii. mar, ^*/i^s». #« 

-9--* fc'tfiffl-r •?> t ars § . 

[0047] 

[MW] OT, SStefififcJ: fet=f¥iWt§i 

Jf§2 0 0nmOITO3|BH«ffi (»fi§) £ttt4#5 
*tt8BH, T-bby. x*y-;M&IBvvC« 

fcBBeUfcft, 1 0-«TorrCJSEbfc. 4 

•f, ITOaHHWLbfc, N - ( 9 ' , 9' -vVf-;P 
-9' H-7W>y-2' ~A)V) -N-7x-;H 

9, 9- ; J^^-9H-y)^uy-2-rs.y m 

ififc£m%4Mt&fa) 3£*aLK0. 2nm/se 
c T-7 5 nm<0ffSfcJ!»l^ lETL&AftliM/Ii Lfc. 

acwc, -eo±t. hux (s-^/y/^-H r/u 

S^Afc, »S*a«0. 2nm/sec •C'SOnmWJIC 

gO . 2 n m/sec X'2 0 0 n m<7)flE£ (c£3i» ( jUt 
Jtl 0 : 1 ) ixmmt U til!^3lS*fifP!!L 
fc. 8, H#lioMJ±«©^«^^44«L 

o°a »»H^T. lomA/ctf ojgramrcs 

lii^tt. ft»Cf^ 6.5V, i»g4 5 0 c d/ 
m2 0*§te0$&3fcWI!8$*lfc. 8i[£<D¥«$ii5 5 0 



[0 048] 38fcW2~l 5 

6 (Htm 2) , wBHk^fwwi oco 
its® (mmm3 ) . 3<Mc&fa (m 

MM4 ) . mto&to**i 5<r)\km (mms ) . 
m^t^mmi 7<Mta® (HJtM6) . mmt^ 
#*i scDikizm (mmmi ) . m^it^mm2 2<r> 
{MM (mmm8) . m^k£mm2 4cr)ik-%m (m 
toM9) „ 9m&&**2 5ff>te6m (mmmi 
o ) , m*fcii®m 2 7oft^» (hmw 1 1 > , w 

5*flteW#94 l<0fc£* (gftftl 2) . f?«£ft 

s^-5 o^t-^ft (urmi 3 ) . mitis®m5 2 

*>fc£ft (HUM 14 ) . M^tet#f5 5tf>fc£ft 

(stfeRi 5) . M*fc&m^5 8<nit-&® (mm 
1 6 ) zmiKwm. mm i cEB^ststi o 

mi ) KSLst. 

[0049] iUKMl~2 

^t^ft»94<^l:^ftSrfflffl1-&ft*>0fc, 4,4' 
-fx CN-7x-;i/-N- (3" -^f-;P7x-;P) 

h'7x-^ (JtK^Jl ) , 9, 9-^f-;P- 
2, 7-t'X(N, N-ix'7x-^7S/) 7)V^Vy 

1* (*1 ) fc*Ufc. 
[0050] 
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mm 

(5 OTC) 
(h r) 



5 2 0 
5 10 
5 2 0 
5 0 0 
5 2 0 
5 0 0 
5 4 0 
5 3 0 
5 2 0 
5 3 0 
5 2 0 
5 1 0 
5 2 0 
5 0 0 
5 3 0 



mim (5 otc) 

(c d/m' ) (V) 



*»J5 

mm o 

Sttflfl 1 

soma 12 

£Km3 

mm 1 4 



4 10 
42 0 
4 0 0 
4 1 0 
420 
4 2 0 
4 6 0 
4 7 0 
46 0 
4 5 0 
46 0 
4 7 0 
450 
460 
4 5 0 



mm i 



3 0 0 

4 5 0 



[0051] mm 1 7 

IPS 2 0 0 nm<7) I TOlltl (MS) fcfftttf? 

T^rby. X?/-/H*rfflVVO@ 

& t u v/* yygfej* L^a . mm&m^mm^'- 

fcHSUtft. jSS*ffl£3x 1 0-6Torr{C«ELfc. 4 

-f\ I ToaHW&te, (ft7iy-2, 5 - 

fcSftiSSO. lnm/secf, 2 0nmcOJf 

ftaft#*5«0ft£*fc. jg*i«K0. 2 nm/sec ? 
5 5 n m<OJS$fcjSi#U SSZIBLaA«fS£Hi: Lfc. 

JlS-V&Z^m&t&O. 2nm/sccT'5 0nm« 
nm/sec T"2 0 0 nm<OJS3K&3Bt (SSitl 0 : 

i) LTMffitu ffl«^«^&«t^ 0 
t tztmrn^mtm^- ^mittm epkd l , ^ssam 

Ts 1 0mA/crfOfeltWflrC3tlJBBtt*-*fe. tJ 
fflfctt, 6. 4V, «JK4 5 0cd/m2 OSfeOSS* 
jWSSSftJt. »S«*?§g» 1 2 0 0«SIB7*ote. 
[00 52] H»J18 

IPS 2 0 0 nm<5D I TOjWfltfi (ffiffi) ^^Tf 
xSIMS:, *tt» x^-^fcJBwaH 



5 

10 0 



fcBKUfct*. If»3xi O-'TorrttMELfc. 4 
f\ I TOSBJUffiLht:, 4, 4' , 4" -h'JX (N 
- (3"'-^f*7i^H -N-7x-;l^T5y3 N 
U7x-^T5>'&gS3jBfiK0. lnm/secT\ 5 0 

i*31«0 . 2 nm/sec T'2 0 nmcOWS 
(=£31* (SSifcl 0 : 1 ) U STjE?L&AfiSMJi£ 
ftfMiLfc. &WC\ *<0_Lfc. MJX (8- 
df7U75-h) 7/W$x?A£3£*aK0. 2nm/ 
sec T" 5 0 n m<9ff§ L . «^±Alt}MJl fc b 

0 . 2 nm/sec T"2 0 0 nmOJf §{=£35* (fiftjfc 
10:1) LTBffifc U #$Wlf?BtSffiH1*L 
fc. PL IMrii. jSt»»O^K&£ftofc£jfci§6ftL 

M#ISmT ,10m A/cm* OS«S£«ft-CSaigi6 $ 
■tt*. WHfcli, 6. 2V, »JK4 70cd/m2 wS 
fe*)*J»qffl3*ifc. WK^WBIttl 3 0 OR^ST' 

[00 53] HffiMl 9 
JSC$2 0 0nm«ITOaWWS(IMi) 

#tta»k x?y-^£JHwcj@ 
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fcBSLfcfJL If»3Xl 0-«TorrtJSEUfc. * 
-f. iTOMmfchC. *°'J (Wiy-2, 5- 

v>f;l/) Inm/secT, 20nmC9)f 

ETtRb/tft. fft>"fl*ft£3X 1 0- 6 TorrtMEt 

£. H&SMI^. lt*3SS0. 2 nm/sec "C5 
5 nm^JfSfcit^ (Sftitl 0 : 1 ) U ^— IE7L 

4, **>±fc, m;^ (8-^yy/5-h) 

T^Sx^Afc&fcOSO. 2nm/secT'50nm» 

/tit. §fcte*0)±fc:, v^i/Wl:**, 3Mti£ 
JKO. 2nm/sec T'2 0 0 nmcOilS^ggit (Sfi 

jti o : i ) ixmmti, mMRftrnttimi 

fiSH^T. 1 OmA/cn2cOS«8lEffiafat«SSaBlS 
MBfcte. 6. 2 V. *IS4 50cd/m2 ^ 

wwte. mn*ma 1 5 o oem-c 

[00 543 «01J 2 0 

JSS2 0 0nm<0ITOSBH18ffi (H$£) * 1^*6^7 
+ttftffls x*y-;M£JBWCB 

h t u v/?r y y 8K* L^a . ^*ga«M*^^*- 

CSgLtl, 5lMMS:3xlO-»Torrfc«BEUfc. 4 
1 nm/sec t, 2 0nm«I$tIf 

u »-iEfLaA«ii3yBfcL!t. mte&m 

MO- 2 nm/sec X'5 5 nm«0JS§fcl^l# (SSit 

1 o : i ) u m=jE3ti&mM*%tiKmmt t 

r;P5-«>ASr3S«3fiSO. 2nm/sect5 0nm» 

fc. -?^*v^Ai:£g£\ 3g=fitS0. 2 nm/sec T 

2 0 0 nm(7)Jf § teRMM (MM.it 10:1) LTiS 

tu ^mwFMmwmuz* mmt. mm 

Wm=f- {cESWES- Mm t . i«HMT. 1 0 m A 

/cm2«5g«-»ST'5i^lg»$^^o ttffltcis. 6. 
1 v. «K4 4 0c d/m« <D3?fe«3§3fcWlf£$tl 
>t. SJK^WW 1 6 0 OBSH-C&ofc. 

too 55] mtmn i 

f$200nm<73IT Oflil ( Hffi ) Sr^TtS #5 

tttWL r-feh>\ 



KS^Lfeft. mmmsxi 0-«Torrt;:«ELfc. 4 
■f . I TOHliiC, 8^1=5* 
£ . MMi&ig. 0 . 2 n m/sec "C 5 5 n mOif § tS« 

u m&xmmt ut. acwr, **>±k, by* 

1 6*>fc£Wfr. 3£*»K0 . 2 nm/sec T'4 0 nm 

nmzizgm (iiiti o : i ) u ««Jifc Lfc. 

£ . 0 . 2 n m/sec T* 3 0 n mcOJIS 

L. OT&Alfri&BfcU:. gfcte*0)±lc, V^v- 
^Ai:^£. ^*5M0. 2 nm/sec T'2 0 0nmffl 
JfStftH* (SfiJtl 0 : 1 ) l/CBffifc L, 

SEflKSrEPflDU «#H^T. 1 0mA/cm2cO^« 

smjrcatns'^. 6. 2 v. »S4 

6 0cd/m2 coSfe^^*«Ig§il^o 
[00 56] IIM2 2 

if$2 0 0nm«ITO3iBJ«ffi (ffiffi) **TtS^5 
X*RSr, +tt^PJs T-bhy, x^y-;l-$rfflv^Tii 

£>fcUV/#yyift#U:. iTO^^g^ 
C, iKU*-sI?*-h 0 0 0 0). 

k0»ft^ft*f-8«Dfl:^i|*l*, fiSJtl 0 0 : 5 00 

r-f vrn-hififcJ: 0 . 4 0 n m^IE?UiAM3MJlt 

s, ^*ea^«*^^-('!a€ 1 3ta. i*»£3 

x 1 0- 6 TorrtMEL7t. ^V^"C. *<7>±l£. b'JX 

2 nm/sec t50n m<0WSCfS«t. «^A«5j2i 

mmhtzmtmtbtz, stt:, «3e»o±t. v/ 

*yWt», jg*»JR0. 2 nm/sec T'20 0n 
mO*Sfc:i8(W (SftJtl 0:1) LTBSffifc t. * 

5.95m A/cm2 OSSl^fi/c. I«1 030cd 
/m* *HS«4 i »tm2 5 

on#r B it-*ofc<, 

[00 57] HHW2 3 

J¥$2 0 0 nmCDITOjfSjXffi (RS) Z^t&tfy 

xmm*. <¥&mi r-tehx x^y-^ifflv^ra 

6fcUV/:*y>UK»W:. <Rt. ITOjSHWtaU: 
t . jK y ^ f-;^ ^ ? y h ( SM&S&tt 2 5 0 
0 0). WjSft^ft»*3 6 CDitizm. h 'J ^ ( 8 

0:50:0. 5 Ofi^T'-^^rt S 3il%y7onx 
^yJSatfflV^T, T^-y7°r?-hffifcJ:0. 100n 
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»3X1 O-oTorrtatELfc. S&fc. mM<0± 

V^i^Afcfcfc, 3£*i«0. 2nm/sec T 
2 0 0 n mOJfS fc*H# (fiSJt 10:1) l/CBS 

fc £ £ , 8 0 m A/cm* <0*Sf**S*lfc . 5 3 0 

3oo^rat*s>-57t. 

[00 58] 

[Hi 3 ^mm^mm^-m^mmmmmTh^. 

[H3 3 *Hm^fg^S^W-M^W«}illl-C'*l.« 



[013 




[04 3 WW*^**^-^J^W«J§HT'ftS. 
[053 *tS*^^*^-«^WIfjtiaT-*l», 
[06 3 wH?«<9»&*3i0T"&i> 
[07 3 *»«*^*^-#iJcO«l&«jt0T-S>l> 
[083 * »«*jg3K3R^cD-W WflSWfll 3t0T'S> & 

1 SK 

2 H@ 

3 lEfLaAiifiUJl 

3 a maAttiSjS^ 

4 ^3OT 

4 a %5tJS* 
5 

5" H^AI^ 

5 a H^&AIM^ 

6 mm 

7 mm 



[023 




[063 
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TI - Organic electro: luminescent device - used in panel light sources, 

display devices etc. 
IW - ORGANIC ELECTRO LUMINESCENT DEVICE PANEL LIGHT SOURCE DISPLAY 
IN - KITAMOTO Nj NAKATSUKA H 
PA - (MITA ) MITSUI CHEM INC 

- (MITC ) MITSUI PETROCHEM IND CO LTD 

PN - JP11144875 A 19990528 DW199932 

JP3838766B2 B2 20061025 DW200670 

PD - 1999-05-28 

ICAI- C09K11/06; H01L51/50; H05B33/12; H05B33/14; H05B33/22 
ICCI- C09K11/06; H01L51/50; H05B33/12; H05B33/14; H05B33/22 
DC - E14 L03 

- U14 X26 

AB - At least one layer containing at least one compound of formula (1) is 
sandwiched between a pair of electrodes. 
Formula (1-{1))-P 

Ar = an (un) substituted aryl group; R1-R4 = hydrogen atoms, straight 
chain, branched, or cyclic alkyl groups, (un) substituted aryl groups, 
or (un) substituted aralkyl groups; XI -X4 = hydrogen atoms, halogen 
atoms, straight chain, branched, or cyclic alkyl groups, straight 
chain, branched, or cyclic alkoxy groups, or (un) substituted aryl 
groups. 

- USE : 

The organic electroluminescent device is used in a panel light source, 
various luminescent devices, various display devices, various signs, 
or various sensors. The organic electroluminescent device is used as a 
DC driving device, pulse driving device, or AC driving device. 

- ADVANTAGE : 

The organic electroluminescent device has prolonged luminescent life, 
and superior durability. 



Page i 



